About 50% of patients with frontotemporal dementia (FTD) report a positive family history, underlining the relevance of genetic research in this disease [1] . Although the gene responsible for FTD with parkinsonism linked to chromosome 17q21 has been known for 10 years [2] , several families show linkage to the same chromosomal region, but no identifiable mutation in the tau gene (MAPT) could be found. A subset of FTD cases lacks tau pathology, displaying frontotemporal lobar dementia with ubiquitin-positive cytoplasmic and intranuclear inclusions (FTLD-U). Last year, FTLD-U was found to be caused by mutations in the progranulin gene (PGRN), located less than 2 Mb centromeric from MAPT [3] . The ubiquitinated protein in the intraneuronal inclusions was shown to be TDP-43 [4] . Mutations in MAPT and PGRN account for 50-60% of familial cases of FTD.
On the pathologic level, ubiquitinated TDP-43-positive inclusions are found in motor neuron disease [4] and may therefore necessitate a change in the existing classification of neurodegenerative diseases, introducing the 'TDP-43-pathies' ( fig. 1 ) .
The mechanism by which PGRN mutations cause FTLD-U remains elusive and little is known about the putative role of TDP-43. In this regard, the ongoing research effort will be critical to establish the link between the genetic defect, the neuronal inclusions and the phenotype. Characteristic 
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Alzheimer Disease
About 100 years after the first description of Alzheimer disease (AD), much insight has been gained regarding the mechanisms leading to cerebral atrophy, neuronal loss, plaques (predominantly amyloid deposits) and neurofibrillary tangle (predominantly tau deposits) formation [5] . The most common cause of familial AD is a mutation in PSEN1, the product of which is implicated in the cleavage of the amyloid precursor protein (APP) to ␤ -amyloid (A ␤ ). Mutations in PSEN1 and PSEN2 increase the ratio of A ␤ 42 to A ␤ 40 [6] . Point mutations and duplications in APP, the gene coding for APP, increase plaque formation, by promoting synthesis of A ␤ or its most pathogenic form, A ␤ 42 [7, 8] .
Most cases of AD are sporadic, and the most consistent and well-established genetic risk factor is the inheritance of the apolipoprotein E 4 allele [9] . Several other polymorphisms may alter the risk of developing AD [10] . Variants in a new gene, the sortilin-related receptor 1 gene (SORL1), have been associated with AD [11] . The SORL1 protein may play a role in the metabolism of APP: the reduction of its expressions shifts APP towards the ␤ -secretase complex, hence increasing A ␤ production.
The study of these genes has dramatically altered our understanding of the mechanisms implicated in AD. In particular, most of these mutations act by favoring amyloid deposition, indicating a tight link between the familial and the sporadic forms of AD. Based on such knowledge, new treatments will aim at modulating tau and amyloid deposition, hoping to prevent the disease or to slow its progression.
Parkinson Disease
The discovery of seven genes and numerous loci associated with Parkinson disease (PD) has identified several pathways implicated in neurodegeneration of the nigrostriatal system ( table 2 ) [12] . As a major component of Lewy bodies, ␣ -synuclein tends to aggregate under certain conditions, which are favored by mutations. An inverse relation between ␣ -synuclein dose and disease onset age was found in duplications and triplications of the gene [13] . Aggregation depends on the ubiquitin-proteasome system, in which both the parkin protein and the UCHL-1 protein play a significant role. The Lrrk2 protein has several functions, including a kinase domain. Mutations may be pathogenic through a toxic gain-of-function mechanism including increased autophosphorylation [14] . In addition, DJ1, parkin and PINK1 are all implicated in mitochondrial metabolism and therefore in oxidative stress. This is relevant to the etiology of PD, because several environmental neurotoxins, including MPTP, rotenone and paraquat, act on mitochondrial complex I and inflict nigrostriatal damage, with a parkinsonian phenotype similar to that of PD [15] .
LRRK2 mutations and variants have emerged as a major cause of both familial and sporadic PD. The LRRK2 gene accounts for 1-2% of sporadic cases in the Caucasian population, whereas occurrence is lower in Asia and much higher in other populations (Ashkenazi Jews, North African Arabs). LRRK2 mutations are found in about 10% of families with autosomal dominant parkinsonism [16] . The most common mutation is G2019S in exon 41. In Europe, the frequency of this mutation has been reported to be similar among sporadic (1.9%) [17] and familial (2.9%) [18] cases. Penetrance depends on age, but the reported lifetime prevalence varies from 32% [19] to 85% [20] . The penetrance may be influenced by other factors, including yet undiscovered new genes.
Aside from mutations causing mendelian inherited parkinsonism, several variants in SNCA and LRRK2 have been associated with PD. Of special interest is LRRK2 G2385A, a common variant associated with PD in Asia [21] . In the ethnic Chinese population, this variant has been observed in 5% of otherwise normal individuals, in 10% of sporadic PD cases and in 20% of familial PD cases [22] . Given the size of the Chinese population, this observation may represent the strongest genetic risk factor for PD identified so far.
